Searching PAJ 



1/1 ^— 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-289406 
(43)Date of publication of application : 01.11.1996 



(51)lnt.CI. 



B60L 11/12 
B60L 1/00 
B60L 9/18 
H02J 7/10 
H02J 7/16 



(21) Application number : 07-085401 

(22) Date of filing: 11.04.1995 



(71) Applicant : 

(72) lnventor : 



TOYOTA MOTOR CORP 
SHIYAMOTO SUMIKAZU 



(54) AUXILIARY MACHINE BATTERY CHARGING DEVICE FOR SERIES HYBRID VEHICLE 

(57)Abstract: 

PURPOSE: To improve the charging efficiency of an auxiliary machine 
battery and also to charge it without stopping an engine or without 
complicated control by controlling the driving electric power of a motor for 
the travelling of a vehicle and a main battery by the output of a main 
winding to charge the auxiliary machine battery by the output of an auxiliary 
machine winding. 

CONSTITUTION: A controller 22B operates a generator 20A as a motor at 
the time of starting an engine 26. It refers to the number of revolutions of 
the generator 20 A, which is detected by a rotation sensor 40, to determine 
necessary assist torque and generate a switching signal SW2. An AC/DC 
converter 30 is turned off by a signal SW3. An inverter 1 8A for power 
generation converts the discharge current of a main battery 1 6 into a 
three-phase alternating current in response to the signal SW2 to supply it 
to the main winding of the generator 20A. The controller 22B judges the 
start of the engine 26 from the number of revolutions of the engine 26. 
When the start is completed, the controller 22B permits the operation of 
the AC/DC converter 30, thereby charging an auxiliary machine battery 36. 
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(57)Abstract: 

PURPOSE: To improve the charging efficiency of an auxiliary machine 
battery and also to charge it without stopping an engine or without 
complicated control by controlling the driving electric power of a motor for 
the travelling of a vehicle and a main battery by the output of a main 
winding to charge the auxiliary machine battery by the output of an 
auxiliary machine winding. 

CONSTITUTION: A controller 22B operates a generator 20A as a motor at 
the time of starting an engine 26. It refers to the number of revolutions of 
the generator 20A, which is detected by a rotation sensor 40, to determine 
necessary assist torque and generate a switching signal SW2. An AC/DC 
converter 30 is turned off by a signal SW3. An inverter 1 8A for power 
generation converts the discharge current of a main battery 1 6 into a 
three-phase alternating current in response to the signal SW2 to supply it 
to the main winding of the generator 20A. The controller 22B judges the 
start of the engine 26 from the number of revolutions of the engine 26. 
When the start is completed, the controller 22B permits the operation of 
the AC/DC converter 30, thereby charging an auxiliary machine battery 36. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Auxiliary machinery battery charging equipment of the series hybrid car characterized by providing the 
following Rotation electrical machinery which is prepared on the output shaft of an engine and has a main winding and 
an auxiliary machinery coil Power generation control means which generate the drive power of the motor for a vehicles 
run, and/or the charge power of the main battery in a main winding by carrying out the rotation drive of the rotation 
electrical machinery with an engine, and auxiliary machinery charge control means which charge an auxiliary 
machinery battery using the voltage by which induction is carried out to an auxiliary machinery coil while rotation 
electrical machinery is carrying out the rotation drive 

[Claim 2] Auxiliary machinery battery charging equipment according to claim 1 characterized by providing the 
following The pressure-lowering chopper circuit which the above-mentioned rotation electrical machinery has the 
permanent magnet which offers an excitation bunch, and the above-mentioned auxiliary machinery charge control 
means make generate the charge voltage of an auxiliary machinery battery by carrying out pressure-lowering chopping 
of the voltage by which induction was carried out to the auxiliary machinery coil A means to emphasize the above- 
mentioned excitation bunch by supplying an exciting current to a main winding so that induction of the voltage more 
than [ which can be operated ] voltage of a pressure-lowering chopper circuit may be carried out to an auxiliary 
machinery coil when the rotational frequency of rotation electrical machinery is below a predetermined value 
[Claim 3] Auxiliary machinery battery charging equipment of the series hybrid car characterized by having a means to 
restrict charge of an auxiliary machinery battery when it sets to auxiliary machinery battery charging equipment 
according to claim 1 and the drive power of the motor for a vehicles run and/or the charge power of the main battery 
have power generation control means in a predetermined large power field. 

[Claim 4] Auxiliary machinery battery charging equipment of the series hybrid car characterized by providing the 
following Rotation electrical machinery which is prepared on the output shaft of an engine and has a main winding and 
an auxiliary machinery coil The auxiliary machinery charge control means which charge an auxiliary machinery battery 
using the voltage by which induction is carried out to an auxiliary machinery coil while rotation electrical machinery is 
carrying out the rotation drive, and an engine starting means to operate rotation electrical machinery as a motor by 
supplying power to a main winding from the main battery while restricting charge of an auxiliary machinery battery, in 
case an engine is started 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the equipment which charges the auxiliary machinery battery carried in 

the series hybrid car (SHV). 

[0002] 

[Description of the Prior Art] 

(1) Example composition SHV of SHV is an electric vehicle which drives a generator by the output of an engine and 
drives the motor for a vehicles run with the output of a battery using the output of a generator. Example composition of 
SHV is shown in drawing 1 1 . 

[0003] In this drawing, the three-phase-altemating-current motor is used as a motor 10 for a vehicles run. Since the 
output shaft of a motor 10 is connected with the driving wheel 12, it can make it run vehicles by supplying drive power 
to a motor 10. On the other hand, this drive power is supplied to a motor 10 from a generator 20 through a rectifier 18 
and an inverter 14 from the main battery 16 through an inverter 14. 

[0004] An inverter 14 changes the electric discharge output of the main battery 16, and the rectification output of a 
rectifier 18 into the three-phase alternating current from a direct current under control of a controller 22. Referring to the 
rotational frequency (motor rotational frequency NM) of the motor 10 detected by the rotation sensor 24, a controller 22 
generates a switching signal S W according to the amount of trodding of an accelerator pedal or a brake pedal, and 
controls power conversion operation by the inverter 14 by this switching signal SW. Thus, the output according to the 
amount of trodding of an accelerator pedal or a brake pedal is obtained from a motor 1 0. 

[0005] A generator 20 is a three-phase-alternating-current generator, and a rotation drive is carried out with an engine 
26 in this drawing. If the current I of a generator 20 (torque current Iq) is controlled by the state where the rotation drive 
is carried out with the engine 26, the power according to this will be obtained from a generator 20. This power is 
supplied to a motor 10 as drive power as mentioned above, after being rectified by the rectifier 18. Furthermore, when 
the power generation output of a generator 20 is carrying out the surplus to the drive power of a motor 10, the 
insufficiency concerned is compensated with a part for the surplus concerned by electric discharge of the main battery 
16 when the power generation output of a generator 20 is conversely insufficient for charge of the main battery 16 to the 
drive power of a motor 10 the surroundings. 

[0006] By seeing from the case where the demand output to a motor 10 is changing in view of the amount of trodding of 
an accelerator pedal or a brake pedal, and the output of the SOC sensor 28, a controller 22 changes the power generation 
output of a generator 20 by changing Current I, when it is admited that the charge state (SOC) of the main battery 16 is 
separating from the target range. In that case, a controller 22 detects the rotational frequency (engine speed NE) of an 
engine 26, and control of Current I is made to feed it back to it. That is, since the load of an engine 26 becomes settled 
by the current I of a generator 20, it can carry out target control not only of a power generation output but the engine 
speed NE by Current I. 

[0007] Thus, unlike the conventional engine vehicles or the parallel hybrid car (PHV), in SHV, the engine 26 is 
mechanically separated from the driving wheel 12. Therefore, since fixed rotation operation of the engine 26 can be 
carried out in an efficient field, mpg and emission are improvable. Moreover, it differs from the pure electric vehicle 
(PEV) which does not carry an engine 26. Since a part of drive power of a motor 10 can be provided by the power 
generation output of a generator 20 and the power generation output of a generator 20 can be changed again according 
to the demand output to a motor 10 It can maintain in a SOC field where the main battery 16 can be used as a small 
battery with a more small capacity, and the life of the main battery 16 becomes long predetermined target within the 
limits about SOC of the main battery 16. 

[0008] (2) In the charge method of a battery, and time, various kinds of auxiliary machinery is carried not only in SHV 



Page 2 of 7 

but in vehicles. For example, in order to operate a circuit or equipments, such as a control circuit of the controller 22 
grade shown in drawing 1 1 , and a wiper which is not illustrated, a lamp, you have to supply a power supply to such 
auxiliary machinery. In order to realize current supply to auxiliary machinery, you have to carry the battery for it 
(auxiliary machinery battery) in vehicles. Furthermore, a main battery is carried in an electric vehicle including SHV 
illustrated previously for the drive electric power supply to the motor for a vehicles run. Since it must usually drive with 
the voltage and current which is remarkably different, the motor for a vehicles run and mounted auxiliary machinery 
must carry the main battery and an auxiliary machinery battery in both electric vehicles after all. 
[0009] Each can charge these batteries using the power supply of the vehicles exterior. The regeneration power from a 
motor can also be used about the main battery, and when the vehicles concerning loading are SHV, the power 
generation output of a generator can also be used further. On the other hand, an auxiliary machinery battery can be 
charged using the power from the battery, i.e., main battery, of the others which have a big capacity rather than it is 
carried in the same vehicles. Although the DC to DC converter which changes the output of the main battery into the 
voltage suitable for an auxiliary machinery battery may be used on the occasion of charge of the auxiliary machinery 
battery by the main battery, use of a DC to DC converter leads to hypertrophy and complication of an equipment 
configuration. 

[0010] There is equipment which the applicant for this patent proposed previously about PEV as equipment which 
charges an auxiliary machinery battery with the main battery, without using a DC to DC converter (JP,3-78404,A). The 
outline is shown in drawing 12 . 

[001 1] In this drawing, the three phase induction motor which arranged 2 sets of three phase coils in the stator 10a is 
used as motor lOfor vehicles run A. The coil of W each phase is connected to the outgoing end of an inverter 14 among 
[ U and V ] three phase coils, and the coil of u, v, and w each phase is connected to the input edge of the AC/DC 
converter 30. It approaches mutually and the coil of these U and V, and W each phase and the coil of u, v, and w each 
phase are arranged so that a three-phase-circuit transformer may be constituted (to for example, inside of the same slot). 
Moreover, the AC/DC converter 30 consists of pressure-lowering chopper circuits 34 which carry out chopping of the 
output of the rectifier 32 and rectifier 32 which rectify the output of u, v, and w each phase, and lower the pressure of it, 
and the output of the pressure-lowering chopper circuit 34 is supplied to the auxiliary machinery which is connected to 
the auxiliary machinery battery 36 or this and which is not illustrated. 

[0012] Therefore, since the coil of a motor 10 can be used in case the auxiliary machinery which charges the auxiliary 
machinery battery 36 of 12V rating, for example, and is not illustrated again is driven according to the circuit of this 
drawing, an equipment configuration is small and simple and ends. 
[0013], 

[Problem(s) to be Solved by the Invention] What is necessary is just to apply the composition of a point proposal shown 
in drawing 12 , in charging the auxiliary machinery battery carried in SHV. The system configuration obtained when the 
composition shown in SHV shown in drawing 1 1 at drawing 12 is applied to drawing 13 is shown. By considering as 
such a system configuration, the auxiliary machinery battery 36 can be charged with small and simple equipment. 
[0014] However, if it is only combining simply in this way, a new problem will occur. When generating in the 1st is 
seen by the whole system, the charging efficiency of the auxiliary machinery battery 36 is a problem of a low. That is, 
only the portion which was not lost in many components from the generator 20 to the AC/DC converter 30 actually 
leads to charge of the auxiliary machinery battery 36 among the mechanical outputs of an engine 26. The problem 
generated in the 2nd is a problem that complicated motor control is needed, in order to charge the auxiliary machinery 
battery 36 at the time of a vehicles halt. That is, in case the auxiliary machinery battery 36 is charged at the time of a 
vehicles halt, you have to energize to U, V, and W each phase winding so that motor 10A may not rotate. As the 
method, among the method of energizing only to a two phase among the three phases of U, V, and W, and the 
component of a motor current phasor, although there is the method of setting to 0 the component (torque current 
component) which makes motor 10A generate torque, each of these causes complication of motor control. 
[0015] this invention aims at enabling charge of an auxiliary machinery battery, without stopping an engine without 
complicated control, even if it is the case where vehicles have stopped, while improving the auxiliary machinery battery 
charging efficiency at the time of seeing by the whole system by deforming into a system configuration further, in case 
it makes solving such a trouble as a technical problem and the composition of JP,3-78404,A is applied to SHV. this 
invention aims at enabling charge of an auxiliary machinery battery by control of a generator further, without [ without 
it causes hypertrophy complication and cost rise of composition, and ] affecting charge of the main battery, and control 
of the motor for a vehicles run. By restricting or forbidding charge operation of an auxiliary machinery battery under 
predetermined conditions, this invention mitigates the burden of the generator driven with an engine or an engine, 
improves the startability of an engine, and aims at realizing charge management of an auxiliary machinery battery 
further again. 
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[0016] 

[Means for Solving the Problem] In order to attain such a purpose, the 1st composition of this invention The rotation 
electrical machinery which is prepared on the output shaft of an engine and has a main winding and an auxiliary 
machinery coil, The power generation control means which generate the drive power of the motor for a vehicles run, 
and/or the charge power of the main battery in a main winding by carrying out the rotation drive of the rotation 
electrical machinery with an engine, While rotation electrical machinery is carrying out the rotation drive, it is 
characterized by having the auxiliary machinery charge control means which charge an auxiliary machinery battery 
using the voltage by which induction is carried out to an auxiliary machinery coil. 

[0017] In the 1st composition, as for the 2nd composition of this invention, the above-mentioned rotation electrical 
machinery has the permanent magnet which offers an excitation bunch. The pressure-lowering chopper circuit which 
generates charge of an auxiliary machinery battery when the above-mentioned auxiliary machinery charge control 
means carry out pressure-lowering chopping of the voltage by which induction was carried out to the auxiliary 
machinery coil, When the rotational frequency of rotation electrical machinery is below a predetermined value, it is 
characterized by having a means to emphasize the above-mentioned excitation bunch by supplying an exciting current 
to a main winding so that induction of the voltage more than [ which can be operated ] voltage of a pressure-lowering 
chopper circuit may be carried out to an auxiliary machinery coil. 

[001 8] The 3rd composition of this invention is characterized by having a means to restrict charge of an auxiliary 
machinery battery, when it sets in the 1st composition and the drive power of the motor for a vehicles run and/or the 
charge power of the main battery have power generation control means in a predetermined large power field. 
[0019] The rotation electrical machinery which the 4th composition of this invention is prepared on the output shaft of 
an engine, and has a main winding and an auxiliary machinery coil, The auxiliary machinery charge control means 
which charge an auxiliary machinery battery using the voltage by which induction was carried out to the auxiliary 
machinery coil while rotation electrical machinery was carrying out the rotation drive, It is characterized by having an 
engine starting means to operate rotation electrical machinery as a motor by supplying power to a main winding from 
the main battery, restricting charge of an auxiliary machinery battery, in case an engine is started. 
[0020] 

[Function] In the 1st composition of this invention, the rotation electrical machinery which has a main winding and an 
auxiliary machinery coil is prepared on the output shaft of an engine. The drive power of the motor for a vehicles run 
and the charge power of the main battery can be obtained from a main winding carrying out the rotation drive of this 
rotation electrical machinery with an engine, i.e., by operating a main winding as a generator at least among rotation 
electrical machinery. On the other hand, the charge power of an auxiliary machinery battery can be obtained from an 
auxiliary machinery coil at for example, when [ when the rotation drive of the rotation electrical machinery is carried 
out with the engine, or when the engine is put into operation or assisted by rotation electrical machinery ], when rotation 
electrical machinery is carrying out the rotation drive. Therefore, in this composition, since the component which 
intervenes between an engine and an auxiliary machinery battery in the case of charge of an auxiliary machinery battery 
decreases compared with the composition of drawing 13 , the auxiliary machinery battery charging efficiency at the 
time of seeing by the whole system is improved. Furthermore, an auxiliary machinery battery can be charged in SHV, 
without stopping an engine without complicated control, even if it is the case where vehicles have stopped, in this 
composition, since there is no mechanical connection between an engine and a driving wheel. 

[0021] In the 2nd composition of this invention, permanent-magnet-excitation type rotation electrical machinery is used 
as further above-mentioned rotation electrical machinery, and in case it is charge of an auxiliary machinery battery, 
pressure-lowering chopping is performed. In this composition, when the rotational frequency of rotation electrical 
machinery is below a predetermined value, an exciting current is supplied to a main winding so that the excitation bunch 
by the permanent magnet may be emphasized, since induction of the voltage more than [ which can be operated ] 
voltage of a pressure-lowering chopper circuit is carried out to an auxiliary machinery coil by this even if the rotational 
frequency of rotation electrical machinery is low — this composition — setting — the rotational frequency of rotation 
electrical machinery - it is not based on how but an auxiliary machinery battery can be charged In that case, if control 
of a torque current component is produced hypertrophy complication and cost rise of composition and performed 
collectively, the power generation output of a main winding is also maintainable. 

[0022] In the 3rd composition of this invention, when the drive power of the motor for a vehicles run and the charge 
power of the main battery are in a predetermined large power field, charge of an auxiliary machinery battery is 
restricted. Therefore, when the power generation output demanded of the main winding and charge of an auxiliary 
machinery battery are competing, since the power generation output of a main winding can be gained preferentially, the 
power generation output of a main winding can be maintained, without increasing the burden of an engine or rotation 
electrical machinery. It stops furthermore, producing the situation where an auxiliary machinery battery is charged 
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disorderly, by limit of charge of an auxiliary machinery battery. 

[0023] In the 4th composition of this invention, by supplying power to a main winding from the main battery, rotation 
electrical machinery is operated as a motor and, thereby, an engine is started. In this composition, charge of an auxiliary 
machinery battery is restricted in that case. Therefore, startability can be improved, without increasing the burden of an 
engine or rotation electrical machinery at the time of engine starting. It stops furthermore, producing the situation where 
an auxiliary machinery battery is charged disorderly, by limit of charge of an auxiliary machinery battery. 
[0024] 

[Example] Hereafter, the suitable example of this invention is explained based on a drawing. In addition, the same sign 
is given to the same composition as the conventional example shown in draw ing 1 1 - drawing 13 , and its modification, 
and explanation is omitted. 

[0025] The system configuration of SHV concerning one example of this invention is shown in drawing 1 . In this 
example, the permanent-magnet-excitation type three phase synchronous generator of double- winding structure which 
has U, V, W phase winding (main winding) and u and v, and w phase winding (auxiliary machinery coil) is used as 
generator 20A driven with an engine 26. As shown in drawing 2 , the main winding and the auxiliary machinery coil are 
arranged in stator 20a of generator 20A, and the permanent magnet made to generate excitation bunch phim is arranged 
in Rota 20b. A main winding and an auxiliary machinery coil approach so that a three phase transformer may be 
constituted, for example, they are arranged in the same slot. However, in this invention, if voltage carries out induction 
to an auxiliary machinery coil by rotation of Rota, since it is sufficient, contiguity arrangement of a main winding and 
an auxiliary machinery coil is not indispensable. Moreover, the number of turns of a main winding are nl, and the 
number of turns of an auxiliary machinery coil are n2. Therefore, when generator 20A rotates with angular frequency 
omega, in an auxiliary machinery coil, it is [Equation 1]. 
V2=n2omegaphim — (1) 

It comes out and induction of the voltage expressed is carried out. 

[0026] Among these two kinds of coils, the main winding is connected to inverter 18A for power generation, as shown 
in drawing 1 , and inverter 18A for power generation is further connected to the inverter 14 for a run, and the main 
battery 16. On the other hand, the auxiliary machinery coil is connected to the AC/DC converter 30 which consists of a 
rectifier 32 and a pressure-lowering chopper circuit 34, and the AC/DC converter 30 is further connected to the auxiliary 
machinery battery 36. In addition, although the inverter for a run said here attaches the same sign 14 since it is the same 
composition as the inverter said to drawing 1 1 and drawing 13 , it decides that "the object for a run" is entitled for 
distinction with inverter 18A for power generation. Moreover, inverter 18A for power generation and the inverter 14 for 
a run have the same composition, and while they function as an inverter (DC/AC converter) according to supply of a 
switching signal, they function as a rectifier according to the shutdown of a switching signal. 

[0027] Controller 22B has the function which controls the output torque of a motor 10. That is, a switching signal SW1 
is generated according to the amount of trodding of an accelerator or a brake pedal, referring to the motor rotational 
frequency NM, and the motor 14 for a run is supplied. Thereby, the output of a motor 1 0 is controlled like the 
conventional example of drawing 1 1 . 

[0028] Further, in case controller 22B starts an engine 26, it has the function to operate generator 20A as a motor. As 
shown in drawing 3 , controller 22B If a starter signal turns on by switch operation of a pilot etc. (100) A predetermined 
torque map is followed referring to the rotational frequency (generator rotational frequency) NG or angular frequency 
omega of generator 22A detected by the rotation sensor 40. It determines what assistant torque should be generated by 
generator 20A which operates as a motor, and a switching signal SW2 is generated according to the result. The AC/DC 
converter 30 is made to turn off compulsorily according to a switching signal SW3 in that case. Inverter 18A for power 
generation is supplied to the main winding of generator 20A, after changing the electric discharge power of the main 
battery 16 into the three-phase alternating current according to a switching signal SW2 (102). It judges whether as for 
controller 22B, in the state where the engine 26 is assisted, the engine 26 started based on the engine speed NE by the 
torque produced as a result (104). If an engine 26 starts, controller 22B will permit operation of the AC/DC converter 30 
(106). 

[0029] Therefore, in this example, as shown in the upper half ("assistance side") of drawing 6 , since an auxiliary 
machinery coil side circuit does not become the load of an engine 26, always good startability can be obtained in the 
state where the torque assistance of the engine 26 is carried out by generator 20A. 

[0030] Controller 22B performs current control of generator 20A, and the output control of the AC/DC converter 30 
after that. In that case, controller 22B calculates torque instruction value Tc* to generator 20A, as first shown in 
drawing 4 (200). For example, it decomposes into the exciting-current component Id and the torque current component 
Iq of the current I (current instructions) demanded from generator 20A based on SOC of the amount of trodding of an 
accelerator or a brake pedal, or the main battery 16. Controller 22B calculates torque instruction value Tc* based on 
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these. The relation of Tc* and current instructions (Id, Iq) when generator 20A is a non-salient pole type generator is the 
following formula [several 2]. 
Tc*=phimlq, ld=0 (2) 

When it becomes ****** and is a salient pole type generator, it is the following formula [several 3]. 
Tc*=phimlq-Krldlq (both Id and Kr are a constant) — (3) 

It becomes ******. Controller 22B gives a switching signal SW2 to inverter 18A for power generation based on the 
result, and operates generator 20A as a generator. 

[0031] Controller 22B compares torque instruction value Tc* with threshold TcO* (202). When TcO*>Tc* is 
materialized, controller 22B is judged [ that it is not necessary to restrict to the output of the AC/DC converter 30 in a 
relation with the power generation output of a main winding, and ]. In this case, controller 22B is based on the 
maximum output Pmax which becomes settled with the equipment configuration of the AC/DC converter 30, or the 
property of the auxiliary machinery battery 36, and is the following formula [several 4]. 
P0*=Pmax (4) 

It is alike and output upper-limit P0* of the AC/DC converter 30 is restricted more (204). When in other words torque 
instruction value Tc* can consider that it is sufficiently small and the burden of an engine 26 or generator 20A is not so 
large, by the relation with the power generation output of a main winding, it does not restrict to the output of the AC/DC 
converter 30. On the contrary, when Tc0*<=Tc* is materialized, it is judged that controller 22B needs to perform the 
limit in a relation with the power generation output of a main winding to the output of the AC/DC converter 30. That is, 
if an upper limit limit is not performed to the output of the AC/DC converter 30, a burden joins an engine 26 and 
generator 20A, and it is considered that it is not desirable. In this case, controller 22B is the following formula [several 
5]. 

P0*=Pmax {1-k (Tc*-c0*)} (5) 

It is alike and output upper-limit P0* of the AC/DC converter 30 is restricted more (206). After Step 204 or 206 
execution, controller 22B generates the switching signal SW3 over the AC/DC converter 30 so that it may become an 
output smaller than determined output upper-limit P0* (208). 

[0032] Therefore, in this example, it becomes possible to provide the charge power of the main battery 16, and the drive 
power of a motor 1 0, without increasing the burden of an engine 26 or generator 20A, as a result of restricting output 
upper-limit P0* as are shown in the hatching portion in the lower half of drawing 6 "power generation side", and torque 
instruction value Tc* is shown to the hatching portion of drawing 1_ by the large field. Furthermore, since the limit of 
output upper-limit P0* shown in drawin g 4 is combined with control at the time of starting shown in draw ing 3 and the 
limit to charge of the auxiliary machinery battery 36 is offered, in this example, disorderly charge of the auxiliary 
machinery battery 36 is not produced. Furthermore, these control can be realized only by change of the software of 
controller 22B, without changing into the circuitry of the AC/DC converter 30. 

[0033] Controller 22B repeats and performs control shown in drawing 4 , while the engine 26 is carrying out own 
strength operation, a ****** [ that the AC/DC converter 30 turns on as controller 22B is shown in drawing 5 in the 
meantime ] (300) — and the generator rotational frequency NG detected by the rotation sensor 40 or angular frequency 
omega supervises whether it is less than the predetermined lower limit omega 0 (302,304) Consequently, when the state 
where the AC/DC converter 30 turns on and the generator rotational frequency NG or angular frequency omega is less 
than the lower limit omega 0 is detected, controller 22B amends the current instructions I which should be given to 
generator 20A (306-3 1 0). 

[0034] The lower limit omega 0 set as the comparative object in Step 304 is equivalent to the angular frequency omega 
to which voltage V2=n2omegaphim (value which rectified this voltage V2 with the rectifier 32 strictly) by which 
induction is carried out to an auxiliary machinery coil becomes equal to the minimum operating voltage of the pressure- 
lowering chopper circuit 34, while generator 20A is operating as a generator. That is, controller 22B is a step which 
detects whether the pressure-lowering chopper circuit 34 can be succeedingly operated at the present rotational 
frequency (NG or omega). It sets to Step 306 which continues when it is judged with the engine speed falling in this 
example so that the pressure-lowering chopper circuit 34 could not be succeedingly operated at Step 304, and magnetic- 
flux augend phi ? is the following formula [several 6]. 
phi-(omegaO-omega) Kphi (Kphi is a constant) — (6) 

It is alike, is calculated more, it sets to the following step 308, and is the following formula [several 7]. 
Id f =phi'/M (M is an inductance constant) - (7) 

It is alike and the exciting-current component Id is amended more by Id\ 

[0035] The excitation bunch phi produced in generator 20A as a result of this amendment serves as excitation bunch 
phim by the permanent magnet, and the sum total of magnetic-flux augend (namely, excitation bunch by main winding) 
phi'. Moreover, it becomes possible for magnetic-flux augend phi 1 to compensate the fall of the voltage V2 by the fall of 
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angular frequency omega by setting up proportionality-constant Kphi suitably, since it is proportional to omegaO- 
omega, and to operate succeedingly the pressure-lowering chopper circuit 34 of the AC/DC converter 30. Since the 
pressure-lowering chopper circuit 34 is generally cheap, this leads to cheap-ization of an equipment configuration. 
[0036] Moreover, although there is also the method of making [ more J number of turns n2 as other methods of securing 
operation of the AC/DC converter 30, by this method, on the other hand, if angular frequency omega rises, voltage V2 
will become high, and if pressure-proofing of the component part of the AC/DC converter 30 must be raised, the 
problem that the coil for ripple reduction must be enlarged is presented. In this example, since the improvement of the 
software of controller 22B has realized the above-mentioned effect, the problem which leads to elevation of these part 
cost or enlargement of equipment is not produced. 

[0037] By the way, the torque of generator 20 A will change only by performing control which strengthens excitation in 
this way. That is, when a non-salient pole type is used as generator 20A so that clearly from a formula (2) and (3), the 
torque T is [Equation 8]. 
T=(phim+phi') Iq - (8) 

When a next door and a salient pole type are used, the torque T is [Equation 9]. 
T=(phim+phi f ) Iq-Krld f lq - (9) 

Since it becomes, Torque T becomes the value of a formula (2) or the right-hand side of (3), and a different value 
anyway. 

[0038] Then, in continuing Step 310, controller 22B has offset this change by adjustment of the torque current 

component Iq. That is, in a non-salient pole type case, it is the following formula [several 10]. 

(phim+phi') Iq'=phimlq -(10) 

The formula 0 f ****************** [several 11] 

Iq'^him/(phim+phi'), Iq - (1 1) 

It is alike, asks for Iq 1 more, and, in a salient pole type case, is the following formula [several 12]. 
(phim+phi ? ) Iq f -Krld ? lq ? =phimlq-Krldlq - (12) 
The formula of ****************** [several 13] 
Iq'^phim-Krldyfrhi m+phi'-Krld'), Iq - (13) 

It is alike and asks for Iq 1 more. Thus, by giving current instruction 1= after the amendment for which it asked (Id', Iq f ) 
to inverter 18A for power generation, change of the some on efficiency can realize the power generation output 
demanded from the main battery 16 or a motor 10, as shown in drawing 8 and drawing 9 of a certain thing. 
[0039] There is an advantage of the improvement of a charging efficiency in charge of the auxiliary machinery battery 
36 performed as mentioned above as an advantage which is not in the former. Specifically, as shown in drawing 10 , 
since only a small number of component intervenes, with the composition of drawin g 13 , a charging efficiency 
becomes good by this example to whose charging efficiency having been low since many components existed between 
an engine 26 - the auxiliary machinery battery 36. 
[0040] 

[Effect of the Invention] As explained above, according to the 1st composition of this invention, the rotation electrical 
machinery which has a main winding and an auxiliary machinery coil is prepared on the output shaft of an engine. 
While obtaining the drive power of the motor for a vehicles run, and the charge power of the main battery from a main 
winding by carrying out the rotation drive of this rotation electrical machinery with an engine The auxiliary machinery 
battery charging efficiency at the time of seeing by the whole system, as a result of the component which intervenes 
between an engine and an auxiliary machinery battery in the case of charge of an auxiliary machinery battery 
decreasing, since the charge voltage of an auxiliary machinery battery was obtained from the auxiliary machinery coil 
while rotation electrical machinery was carrying out the rotation drive improves. Furthermore, an auxiliary machinery 
battery can be charged in SH V, without stopping an engine without complicated control, even if it is the case where 
vehicles have stopped, since there is no mechanical connection between an engine and a driving wheel. 
[0041] since according to the 2nd composition of this invention an exciting current is passed to a main winding and the 
excitation bunch by the permanent magnet was emphasized in the composition which performs pressure-lowering 
chopping as rotation electrical machinery using permanent-magnet-excitation type rotation electrical machinery in the 
case of charge of an auxiliary machinery battery, when the rotational frequency of rotation electrical machinery was 
below a predetermined value - the rotational frequency of rotation electrical machinery - it cannot be based on how, a 
pressure-lowering chopper circuit can be operated, therefore an auxiliary-machinery battery can charge In that case, if 
control of a torque current component is produced hypertrophy complication and cost rise of composition and 
performed collectively, the power generation output of a main winding is also maintainable. 

[0042] Since according to the 3rd composition of this invention charge of an auxiliary machinery battery was restricted 
when the drive power of the motor for a vehicles run and the charge power of the main battery were in a predetermined 
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large power field, the power generation output of a main winding can be gained preferentially, and the power generation 
output of a main winding can be maintained, without increasing the burden of an engine or rotation electrical 
machinery. It stops furthermore, producing the situation where an auxiliary machinery battery is charged disorderly, by 
limit of charge of an auxiliary machinery battery. 

[0043] Since charge of an auxiliary machinery battery was restricted when according to the 4th composition of this 
invention operating rotation electrical machinery as a motor and starting an engine by this by supplying power to a main 
winding from the main battery, startability can be improved without increasing the burden of an engine or rotation 
electrical machinery at the time of engine starting. It stops furthermore, producing the situation where an auxiliary 
machinery battery is charged disorderly, by limit of charge of an auxiliary machinery battery. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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